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Account of the Tranfit of Mercury over the Sun, November 
gth, 1769, as obferved at Norriton in P^nnfylvania, by 
William Smith, D. D. John Lukens, Efq; Mefrs. David 
Rittenhoufe and Owen Biddle ; the Commit! ee appointed for 
that obfervation, by the American Philofophical Society. Drawn 
up and communicated, by direction and in behalf of the Com- 
mittee, by Dr. Smith. 



THE inftruments ufed in this obfervation, were the fame 
as are already defcribed, in the Norriton account of the 
Tranfit of Venus. 

The forenoon of November 9th was, for the moft part, 
cloudy, and made us almoft defpair of obtaining any favourable 
fight of Mercury on the Sun ; but about one o'clock the Sun 
fhone out perfectly clear, and continued undifturbed by clouds 
till about half an hour after three, which gave us an oppor- 
tunity, as favorable as could be defired, not only for obfer- 
ving the external and internal contacts at the ingrefs, but alfo 
for making fome material micrometer obfcrvations. 

The external contact was noted to the very fame inftant of 
time by all the three obfervers, without having any communi- 
cation with each other; the fame method, of giving fignals to 
perfons ftationed by the clock, being purfued now, as at the 
Tranfit of Venus. 

Mr. Rittenhoufe and myfelf likewife gave the internal con- 
tact to the fame inilant, but Mr. Lukens was 1* fooner. 

A Telescope could not be procured for Mr. Biddle to ob- 
ferve the contacls ; but he gave a ready affiftance in the other 
parts of the bufinefs, 
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The whole work of the day ftands as follows, viz. 

Inches, zoths. jooths. 



1769. Apparent time. 
0. h. m. 

N0V,? - I. lsDo M - } ft-.dU». { I \l ] } P« Micrometer. 
Mean of thefe gives j$ '» diara. =131', *o/',i8 



Fiift external contact. 

■a \t ") Dr. Smith, with a 2 f . rtfleftor. Mag. power 200. 
> Mr. Lukens, with a 42 f. refradlor. Mag. power 140. 
z ' 35' 7 J Mr. Rittenhoufe,witha 36f.refraftor.Mag. pow. 144. 

Firft internal contact 

2. 36 33 By Mr. Lukens, -\ Each obferver having the fame 

, 7 By Dr. Smith and > telefcopes, and mag. powers, as 

z - 3 r - 35 5 Mr. Rittenhoufe. J at the external contact. 

Micrometer meafures of the leaft diftance of the neareft limbs 
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From 31' paft three, the Sun was conflantly obfeured in a 
cloud that defcended with him, till about 30' paft four, at 
which time he (hone out for about 3' During this interval, the 
laft micrometer meafure was taken, which is therefore a lit- 
tle doubtful, as the Sun entered another cloud as foon as the 
artificial contact of the limbs of O and 5 was formed, and 
before we could be certain that the micrometer flood in the 
direction of the leaft diftance. The firft micrometer meafure 
is alfo a little doubtful, the micrometer having been acciden- 
tally moved, while we were reading off the Vernier. Both of 
them however are near the truth ; and the other three mea- 
fures may be perfectly depended on. 

o £ 2 On 
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On a mean of fundry meafures taken backwards and for- 
wards (during the intervals of the other micrometer meafures) 
Mercury's diameter was found no more than 8',22. The 
utmoft attention was paid to this point, as one of the moft 
important obfervations of the whole. 

The following obfervations were alio taken of the appulfes 
of the limbs of the Sun, and Mercury's center, to the crofe 
wires of the tranfit telefcope, viz. 



G's Lower limb at horizontal wire. 
O's Precedent limb at vertical wire. 
§ 's Center at vertical wire. 
O's Subfequent limb at vertical wire. 
5 's Center at the horizontal wire. 
G's Upper limb at the horizontal wire. 

2. 
G's Lower limb at the horizontal wire. 
G's Precedent limb at the vertical. 
S 's Center at the vertical. 
G's Upper limb at the horizontal wire. 

The other two obfervations of this fet could not be com* 
pleated, the Sun being again hid under clouds, and ap- 
peared no more during that day. 

Several more micrometer meafures of the diftance of the 
neareft limbs of G and Sf might have been taken, between 
the time of the total ingrcfs, and half an hour pall three, when 
the Sun was firft obfcured. But a meafure of this kind, taken 
carefully once in every 8' or io', was judged fufficient •, and 
the intervals were employed in attempting by frequent mea- 
fures (as already hinted) to afcertain the diameter of Mercury 
on the Sun, to the greateft poffible exa&nefs. 

From the above meafures, and the appulfes of the Sun and 
Planet to the wires of the telefcope, a projection of the tranfit 
might be made, were it necefiary. But the chief advantages 
to be derived from obfervations of a tranfit of Mercury, are 

the 
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the perfe&ing the theory of his motions, and fixing the lon- 
gitude of places on the Earth. For the firft, the leaft diftance 
of the centers, and ihe diameters of and 8 , which may be 
got from the foregoing obfervations, are the moft material ele- 
ments •, and for the fecond, the contads and their exa£t times 
are fufficient. 

With refpeft to the theory of Mercury's motion, the late 
Dr. Halley hath left but little to be fettled. He obferves 
(Philof. Tranf. vol. VI. No. 39.) a remarkable period in this 
planet's motion, wherein he makes 191 revolutions about the 
Sun, and correfponding tranfits over his difc. Thus, if at the 
afcending node, the planet hath paffed over the Sun, it will, in 
46 Julian years, 4 hours, 51 minutes, (if there have been 12 
intercalations) pais over the Sun again, only 1'. 22* more 
northerly ; or in one day more, if there have been but 1 1 in- 
tercalations. At the defcending node, the period is 46 years, 
7 hours, 14 minutes, or one day more, according as the in- 
tercalation requires. Thus, if one tranfit of any feries or clafs 
hath been obferved, the times of the following correfpondent 
ones are obtained by addition only ; and all we have to do, is 
to examine the theory by the obfervations, to fee if it needs 
correction. 

The firft time that ever Mercury was obferved on the Sun's 
difc, was by Gaflendus, at Paris, October 28th, 1631, O. S ; 
and the late tranfit of November 9th, was the fourth in that 
clafs, the two intermediate ones, each at 46 years diftance, 
being obferved by Dr. Halley, in 1677 and 1723. This clafs, 
therefore, will afford as good a comparifon as any. 

Thus, at Paris, 28th Odtober, 1631, at io h . 28' mane t 
Gaflendus obferved the laft external contact. Whence the 
middle reduced to the meridian of Greenwich was, in the 
Aftronomical reckoning, October 27, i9 h . 37'. 55' ; and 
the leaft diftance of the centers, according to Dr. Halley, 
3'. 20*. Taking this as our ground work, let us compare 
theory with obfervation. 
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Thus it appears, that the OBSERVATIONS do not quite agree with the THEORr-, 
the latitude being increafed by the laft Tranfit about ^ of a minute more north, than the 
Theory would give, and the time of the middle falling about 4' too foon. Whether 
this can be accounted for from a re-examination of the obfervations themfelves, or by 
any correction in the motion of Jf 's nodes, may be worthy of further enquiry. 

The Sun's Parallax deduct d from a comparifon of the Norri- 
ton and fome other American Obfervations of the Tranfit of 
Venus, 1769 ; with the Greenwich and ether European 
Obfervations of the fame. By William Smith, D. D. 
Provojl Coll. Philad. 

ON E can fcarcely enter upon this fubject, without ad- 
miring the Sagacity of the great Dr. Halley, who 
firlt conceived the method of afcertaining the Sun's parallax 
(that is, the angle which the Earth's femidiameter fubtends at 
the Sun,) and confequently the dimenfions of the whole folar 
fyftem, either from the total duration of a tranfit of Venus, 
duly obferved in one fingle place of the Earth properly fuu- 
ated, or from the difference of abfolute time that elapfes be- 
tween the obfervations of the Contacts of the Sun and 
Venus in different places. 



The latter of thefe methods is what Aftronomers in 
prefer; yet, even in that, a concurrence offo many 



general 
a concurrence ot lo many circum- 
ftances is requifite, that neither the former tranfir of 1761, 
nor, it is feared, this of 1769, will enable Aftronomers ro do 
jufticc to the Doftor's noble problem in all its parts. For it 
is neceffary 

First, That the different obfervers fhould have good Te- 
lefcopes, Time-pieces well adjufted, and the latitude and lon- 
gitude of their places of obfervation determined with the moft 
fcrupulous exa&nefs. Seconal?, 



